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(54) THERMAL RECORDING MATERIAL 

(57)Abstract: 

PURPOSE: To obtain a thermal recording material having a protective layer formed as a uniform 
continuous film and excellent in oil resistance by using a polymer emulsion containing benzyl 
alcohol and/or 2,2,3-trimethy|-1 ,3- pentanediol monoisobutylate as a film forming aid in the 
protective layer. 

CONSTITUTION: A thermal recording material is obtained by providing a thermal color forming 
layer containing a basic dye and a developer capable of developing color upon the contact with 
the basic dye on a support and providing a protective layer thereon. The protective layer 
contains a polymer emulsion containing benzyl alcohol and/or 2,2,4-trimethyl-1,3-pentanediol 
monoisobutylate as a film forming aid. By adding the film forming aid to a resin, film forming 
temp, is lowered and a uniform film is formed and, as a result, the protective layer excellent in 
oil resistance can be formed. The film forming aid is added so as to become 2-40% by wt. of the 
solid of the polymer emulsion. When the content of the film forming aid is little, film forming 
properties are insufficient and, when said content is too much, the properties of the film are 
damaged and oil resistance becomes insufficient. 
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English Translation of JP04-191088A 
* NOTICES * 

1. This document has been translated by computer using translation software, PAT-Transer 
V7 produced by CROSS LANGUAGE CO. LTD. So the translation may not reflect the original 
precisely. 

2. The word which can not be translated is expressed by Japanese character. 

3. The drawings are not translated. 



WHAT IS CLAIMED IS: 

1. On support, at least one kind of basic stain, 

feeling heat coloring layer containing the developer which said basic stain is come in 
contact with, and can do coloration is provided with, in the thermal recording material 
which, thereupon, was provided with protective layer, 

thermal recording materials, 

wherein benzine alcohol and the high polymer emulsion which contained 2, 2, 4- 1, 3- trimethyl 
- pentanediol monoiso spots rates are included as ie^Kjft] in said protective layer. 

DETAILED DESCRIPTION OF THE INVENTION 
[Industrial Application Field] 

The present invention is related to thermal recording materials. 

Even more particularly, if it says in detail, the present invention is related to the 
thermal recording material which improved fading or coloring occurring during an archive 
of thermal recording pictorial image. 

[Prior Art] 

Paper, synthetic paper, a f i Im are used as support, thermal recording material is known 
as the recording material that formation succeeded in getting feel ing heat coloring layer 
doing coloring at heat time. 

For example, besides, adhesive uses suitable solvent with additive such as calcium 
carbonate, pigment such as clay, waxes, antifoamer as necessary, and, as for the thermal 
recording materials (an abrasive sheet), the normal color lessness or development 
characteristics substance that coloring succeeds in getting color development 
characteristics substance and coloring characteristics substance such as leuco dyes of a 
pale color at heat time forms phenolic substance such as boric acid, oxalic acid, acidic 
product such as tartaric acid or naphthol, 2,2- bis (p- hydroxyphenyl) propane, catechol, 
resorcin with feel ing heat coloring layer formation fluid, swabbing dries on support such 
as paper, and is produced the fluid. 

In this way, 

Provided thermal recording materials are used as recording use in electronic calculator, 
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medical measurement hardware, facsimile, automatic ticket vendor, CD/ATM in depth. 
However, 

As for this kind of thermal recording materials, there is shortcoming in conservation 
stability conventionally with a color development part, having not yet occurred-colored 
department. 

In other words, 

When plastic such as poly, polyvinyl idene chloride touches a feeling fever layer first 
surface, coloring part fades by plasticizer and stabilizer, additive included by the end 
of plastic, and having not yet occurred color part does not do coloring. 

By way of example only, 

When it is left unattended several hours, and thermal recording mater ial is saved in the 
condition which a bag of a product made in polyvinylchlor ide can be entered, and can touch 
a bag directly for extended period, coloring pictorial image disappears in a feel ing fever 
layer first surface with a plastic eraser. 

In addition, 

There is inconvenience such as discharge by a fingerprint, discharge with a highlighter 
too. 
In addition, 

In the having not yet occurred-colored department, drip does organic solvent by the end 
of conservation by mistake to do coloring by organic solvent such as alcohol and toluene, 
ethyl acetate easily, and having not yet occurred color part does coloring when is done 
exposure by steam of organic solvent, with recording image, it gets impossible to be 
distinguished. 

It is necessary to avoid use to have color development of a having not yet occurred-colored 
department, and use of bonding adhesive including organic solvent is awkward. 

For example, as for providing a thermal recording layer first surface with protective layer 
to improve conservation stability of thermal recording materials, much proposal such as 
56-126193 Japanese Patent Laid-Open No. number bulletins, 59-232893 Japanese Patent 
Laid-Open No. number bu I let ins, 60-99696 Japanese Patent Laid-Open No. number bulletins 
is done. 

When, for example, such a protective layer comes in contact with a f i Im of poly directly, 
permeation to feel ing heat coloring layer of plasticizer included by the end of a f i Im is 
inhibited, though coloring division prevents the situation that discharge does, it is 
extremely effective. 

In addition, 

Penetration for oil such as salad oil can be restrained by protective layer, too, 
achromatizing by an oil can be prevented. 

Basic character needed as for many of proposal made till now by protective layer , for 
example 
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Color development can place having not yet occurred-colored department (1), this thing 
(referred to as character which prevents permeation to feel ing heat layer of the substance 

which seems to be organic solvent and plasticizer, the oil which tend to make color 

development part fade, oil resistance). 

(2) When water bonded, the dissolution of protective layer coating does not happen, this 
thing (referred to as character which does not occur problem such as blocking by aqua, water 
resistance). 

(3) A thing with a little depression of print density by effect of protective layer. 

(4) On the occasion of a heat print, that *x-f y*># to a thermal head, a refuse 
adhesion bond and abrasion of head do not get up is going to be satisfied, the trial which 
is going to balance such a character is done by dividing protective layer than two levels 
so that is watched at 2-2439 Japanese Patent Publication No. number bulletins. 

Other than waxes or the pigment which it was added water resistance in by, even more 
particularly, polymerizing adhesive protective layer instal led in such a thermal recording 
materials applied solvent resistance and to bond other materials, the adhesive for the 
purpose of preventing crossl inking agent to develop, ylr>& to a thermal head, 

excellence and antifoamer to do, viscosity modifier were blended into coating 
characteristics of protective layer. 

However, 

When high polymer molecule emulsion was used in protective layer such as the above suggested 
conventional ly, it was difficult to make form uniform continuous coating, and pin-hole was 
easy to be produced. 

Plasticizing material and an oil seep from this pinhole, there was the problem which 
function as protective layer cannot develop enough. 
[Problems to be solved by the Invention] 

The present invention is directed to providethermal recording material having oil 
resistance superior by protective layer forming uniform continuous coating. 
[Means to solve the Problems] 

As a result of included wide materials retrieval, and having continued studying in various 
ways to solve the problem that people of present invention mentioned above, that superior 
oil resistance can be developed in what the high polymer emulsion which contained benzyl 
alcohol and 2,2,4- 1,3- trimethyl - pentanediol thing iso spots rate as i^flil*^J by the 
end of protective layer is used as is found, the present invention gets possible to be 
completed. 

For example of high polymer molecule emulsion to use with the present invention, styrene 
butadiene latex, acryloni tri le butadiene latex, styrene acryl system emulsion, 
polyvinyl idene chlorides latex can be given. 

It is desirable that glass transformation temperature is high so that it is desirable for 
molecular weight to be big for oi I resistance expression, and y=*r>& to a thermal 



[JP04-191088A] 



4/8 



head is hard to occur again. 
However, 

Minimum film forming temperature becomes high in high molecular weight, high polymer 
molecule emulsion of high glass transformation temperature, and coat defect such as pin-hole 
is easy to become produce so that iHBitt becomes bad. 

According to the present invention, 

iilgSS is decreased by adding femBhffl in such a resin, it was able to be done with 
superior protective layer of oil resistance by forming uniform coating. 

For jgJgaA8J, benzyl alcohol and 2, 2, 4- 1, 3- trimethyl - pentanediol monoiso spots rates 
are incorporated. 

Coloring put big only feeling heat layer in Mtti&S&hA. and glycol ethers such as 
monoalkylether, mono alkyl ether of diethylene glycol of the ethylene glycol which is 
usually used as iafllffijSJ has shortcoming to wake up ground bloom. 

In addition, 

Dicarboxylate such as dibutyl phthalate, dioctyl phthalate obstructs coloring of feel ing 
heat layer so that the back that protective layer is applied, and dry remains by the end 
of protective layer, and there is problem to make coloring pictorial image fade again. 

There was not bui Iding-up of such a problem and the people of present invention found that 
benzyl alcohol, 2,2,4- 1,3- trimethyl - pentanediol thing iso spots rate were effective 
as the thing that effect as film formation auxiliary was big. 

In the present invention 

2-40 % by weight is more desirable, and f i Im formation auxil iary incorporates into 5-20 % 
by weight for sol id content of high polymer molecule emulsion for the purpose of it being. 

If with a little content, film formation characteristics are insufficient, and a property 
of coating is lost again when too much, oil resistance becomes insufficient. 

In the present invention, 

By the end of protective layer, pigment, crossl inking agent, waxes can be used together 
other than bonding adhesive except high polymer molecule emulsion except the present 
invention. 

For bonding adhesive, polyvinyl alcohol, property modi ficat ion polyvinyl alcohol, starch, 
a modified starch, casein, gelatine, a glue, polyamide, polyacrylamide, hydroxyethyl 
cellulose, methyl cellulose are given. 

Organic synthesis pigment such as calcium carbonate, clay, purified talc, t i tanium oxide, 
magnesium carbonate, zinc oxide, aluminum silicate, silica, inorganic pigment such as 
aluminium hydroxide, starch graining, wheat flour, si I icone resin, urea - formal in resin, 
phenol resin, melamine - formalin resin, epoxide resin, ^7^5 > • /fcJU*^ U > resin, 
polystyrene resin can be used as pigment. 

For crossl inking agent to use in combination with bonding adhesive to improve water 
resistance, melamine, epoxy compounds, glyoxal, dimethylol urea, poly-aldehyde, Zr salt 
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can be given. 

Higher fatty acid such as stearic acid zinc stearate, calcium stearate, ^^—> acid 
zinc, higher fatty acid metal salt such as aluminum stearate, stearic acid amide, oleic 
amide, - erucic acid amide, higher fatty acid amide such as acid amide and the 

methylol apparition, polyethylene wax, paraffin wax, *JWv<n£, micro crystal I in wax 
can be used as waxes. 

In the present invention 

For component of other thermal recording materials, any kind of thing used conventional ly 
may be used. 

For a basic stain to incorporate into the feel ing fever color development layer, triaryl 
methane series color such as 3, 3- bis (p- di methyl ami nopheny I) -6 - dimethyl amino phthal ide, 
three - diethylamino -6 - carbinyl -7 - phenylamino full Oran, three - dimethylamino -6 
-carbinyl -7 - phenyl ami no full Oran, three - (N- cyclohexyl -N- methyl ami no) -6 -carbinyl 
-7 - phenylamino ful I Oran, three - dibutyl amino -7 - (o- chlorophenyl amino) full Oran, 
three - (N- ethyl -N- isoamyl) amino -6 - carbinyl -7 - phenylamino full Oran are given. 

Developer has liquefaction - character to dissolve by means of rise of temperature and 
the basic color and character making it is touched, and do coloration should be had. 

For a representative operative example, four - tert - butylphenol, four - acetyl phenol, 
four - tert - octyl phenol, 4, 4 ' - sec - re-den diphenol, four - phenylphenol, 4,4 

- dihydroxy - dipheny l-methane, 4, 4 ' - isopropyl idene diphenol, hydroquinone, 4, 4 - 
cyclohexyl idene diphenol, 4,4 ' - dihydroxy dipheny I sulfides, 4,4 ' - f^fcf* (six - 
tert - butyl -3 - methylphenol), 4,4 ' - dihydroxy diphenyl sulfone, four - hydroxy -4 ' 

- isopropoxy diphenylsulphon, four - hydroxybenzophenone, four - hydroxy dimethyl phthalate, 
four - hydroxybenzonate methyl, four - hydroxy ethyl benzoate, four - hydroxybenzoic acid 
propyl, four - hydroxybenzoic acid - sec - butyl, four - hydroxy benzoic acid phenylester, 
four - hydroxy benzyl benzoate, four - hydroxybenzoic acid tolyl, four - hydroxybenzoic 
acid chlorophenyl, phenolic chemical agent such as 4, 4 ' - dihydroxy diphenyl ether, 
benzoic acid, p- tert - butyl benzoic acid, trichloro benzoic acid, terephthalic acid, 
sal icyl ic acid, three - isopropyl sal icyl ic acid, three - tert - butyl sal icy I ic acid, three 

- For example, organic acidic product such as salt with polyvalent metal such as zinc, 
magnesium, aluminium, calcium is given with benzil salicylic acid, three - (a - 
methylbenzyl) salicylic acid, aromatic carboxylic acid such as 3,5- di- tert - butyl 
salicylic acid and these phenolic compound, aromatic carboxylic acid. 

In thermal recording materials of the present invention, it is not part icular ly I imi ted 
about the support materials which, thereupon, form the feel ing fever color development layer 
ei ther. 

By way of example only, 

Paper, pigment coated paper, synthetic fiber paper, a synthetic resin film can be used 
appropriately. 
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In general terms, 
Paper is preferable. 

Water is used as dispersive medium on preparing feeling fever color development layer 
formation coating fluid, it disperses, and color, coloring agent are done wi th coat ing fluid 
by grinder such as a jar mill, an atto cigarette lighter, Sand grinder. 

2 - 40 % by weight of total sol ids is desirable, and, by the end of coating fluid to take, 
5-25 % by weight uses starch, hydroxyethyl cellulose, methyl cellulose, 
carboxymetyl-cel lulose, gelatine, casein, gumarabic, polyvinyl alcohol, styrene / maleic 
anhydride copolymer salt, styrene butadiene copolymer emulsion as binder. 

It does not interfere to add as necessary various auxiliary by the end of coating fluid. 

By way of example only, 

Dioctyl sulfo succinic acid sodium, sodium dodecylbenzenesulfonate, lauryl alcohol 
sulfuric ester sodium, dispersing agent such as fatty acid metal salt, others antifoamer, 
fluorescent dye, coloration color can be added both. 

Pigment may be used together to whiten the feeling fever color development layer more. 

For example, for pigment, clay, purified talc, heavy calcium carbonate, precipitated 
calcium carbonate, silica, calcium si I icate, aluminum si I icate, diatom soi I, aluminium 
oxide, titanium dioxide, inorganic pigment such as zinc oxide, urea - formal in, phenol, 
epoxy, melamine, organic pigment wi th the use of ^7^5 > • T U > resin can be used. 

Keeping qual ity improver may be added to prevent color degradation after color development. 

A compound of phenol ic system is effective for such a keeping qual ity improver , for example, 
1, 1, 3- tris (two - carbinyl -4 - hydroxy -5-t- butylphenyl) horsefly tongues, 1, 1, 3- tris 

(two - carbinyl -4 - hydroxy -5 - cyclohexyl phenyl) butane, 1, 1- screw (two - carbinyl 
-4 - hydroxy -5-t- butylphenyl) butane, 4, 4 ' - (one - phenyl ethyl idene) bisphenol, 4,4 
1,4- ' - [phenylenebis (one - methylethyl idene )] bisphenol, 4,4 1,3- one 

[phenylenebis (- methylethyl idene )] bisphenol can be given,.) 

For waxes, higher fatty acid such as stearic acid, zinc stearate, calcium stearate, 1 
^\-> acid zinc, higher fatty acid metal sal t such as aluminum stearate, stearic acid amide, 
oleic amide, erucic acid amide, higher fatty acid amide such as ^^\—> acid amide, 
methylol can give fatty amide, polyethylene wax, paraffin wax, * ;U:>-/\* P £ , micro 
crystal I in wax. 

For example, paraben Jill biphenyl, dibenzyl terephthalate, one - hydroxy -2 - naphthoic 
acid phenyl, oxalic acid dibenzyl, adipic acid di-o- chloro benzil, 1,2- di (three - 
methylphenoxy) ethane, oxal ic acid di-p- chloro benzi I, oxal ic acid di-p- methylbenzyl can 
be used for sensitizing agent to improve with sensibi I i ty of thermal recording materials. 

In thermal recording materials of the present invention, recording layer and formation 
manner of protective layer are not limited in particular. 

By way of example only, 

An air knife coating machine, a bu 1 1 dozing blade coating machine can use suitable coating 
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applicator as manner to apply coating fluid. 

The feeling fever color development layer forms for the purpose of, in general terms, 
becoming field of 2-12g/m2 in dry weight. 

It is desirable that protective layer forms for the purpose of becoming extent of 0. 2g/m2 
- 6g/m2 in dry weight. 

Oil from a second surface and solvent, seepage of plasticizing material are greeted, and 
background layer can be provided for Karl control. 
Even more particularly, 

It does not interfere to take wel l-known a variety of measure provided with the undercoat 
layer with the feeling fever color development layer if necessary at all. 
[Examples] 

The present invention is explained below by an example more concretely. 

The formation of the feeling fever color development layer 

®A preparation of basic stain fluid dispersion A 

Three - di-n- butylamino -6 - carbinyl -7 - phenylamino full Oran 

40 part by weight 

polyvinyl alcohol 1 0% liquid 20 part by weight 

Water 40 part by weight 

A preparation of (D developer fluid dispersion B 
4, 4 ' - isopropyl idene diphenol 40 part by weight 
Polyvinyl alcohol 1 0% liquid 20 part by weight 

Water 40 part by weight 

A preparation of (D sensitizing agent fluid dispersion C 
Oxalic acid di-p- methylbenzyl 40 part by weight 
Polyvinyl alcohol 10* liquid 20 part by weight 

Water 40 part by weight 

Composition for preparations of A - C I i quid was crushed to average particle diameter 0. 5 
Aim in Sand grinder separately. 
A preparation of ® pigment fluid dispersion D 

Precipitated calcium carbonate (br i 1 1 i ant 15, Shi raishi Kogyo Co. , Ltd.) 
40 part by weight 

's*U-*^U> acid soda 0.7% solution 
60 part by weight 

It dispersed with cowless fluid dispersion in this composition. 

Even more particularly, as dispersion E, F liquid, 20% zinc stearate dispersion, 20% 
stearic acid amide dispersion were prepared. 
In addition, 

10% polyvinyl alcohol water solution was used as binder. 

These dispersion and binder are used, and weight ratio rate after drying 
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A: B:C:D:E:F: polyvinyl alcohol =10:20:20:30:5:5:10 

It is blended for the purpose of it is similar, and growing, coating fluid was made. 

Feel ing heat coloring layer was formed on base paper support by means of this coating fluid 
was applied to base paper of 50g/m2 for the purpose of amount of coating becoming 7g/m2 
after drying, and drying. 

The formation of protective layer 

High polymer molecule emulsion of the following compounding ratio was produced for the 
purpose of becoming density 45% by emulsion polymerization method. 
Acrylonitri le Part 65 

Butylacrylate Part 30 

Methacryiic acid Part 3 

Hydroxyethyl methacrylate Part 2 

For solid content of this high polymer molecule emulsion, the thing which % by weight 
incorporated benzyl alcohol 10 into is done with high polymer emulsion A, the thing which % 
by weight incorporated 2,2,4- 1,3- trimethyl - pentanediol thing iso spots rate 10 into 
was made as high polymer emulsion B. 

In addition, 

For comparison purposes, a thing of film formation auxiliary naught adjunction was used 
as high polymer molecule emulsion C 

Coating does protective layer for the purpose of stearin zinc is used as kaolinite clay 
(a product made in 90, UW - EMC company), waxes as polyvinyl alcohol (more than Japanese 
composition Co., Ltd., NL -05, saponification degree 98.5), pigment, and weight after 
desiccation becoming 3g/m2 as bonding adhesive else, super calender credit was performed. 
Combination proportion of each materials of the time, oil resistance test consequence are 
shown to table 1. 

Compounding ratio rate expresses at dry weight ratio. 

After oil resistance was made in Uatsushi ta Graphic Communication Systems Co. , Ltd., and 
a close typesetting black print of seal character was done with UF -60, commercial salad 
oil is applied, 20 degrees Celsius, discharge condition after 24 hours were evaluated. 

Discharge is intense, and , x shows the level which can be judged when not practical in 
being the level that can be judged O has little discharge, and not to have any problem. 

[Effects of the Invention] 

An offer of thermal recording materials provided with superior protective layer of oil 
resistance was enabled with the present invention. 
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